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mg/kg/day which is greater than the NOAEL currently used to assess acute dietary risk (128
mg/kg/day) in the mancozeb risk assessment.

Executive Summary: In an acute neurotoxicity study (MRID 47126201), groups of
fasted, 6-week old Fischer 344 rats (10/sex/dose) were given a single gavage dose of Mancozeb
(83.8% a.i., Lot No. RK2888R232) in 0.5% aqueous Methocel  at doses of 0, 500, 1000, or

o mmmg@gﬁ@ﬁt& e) and observed for 14 days. A functional observational battery (FOB) and
Vi IﬁQt?tacEﬁglityiasqv ‘were performed on all animals during pre-exposure, Day 1 (at 5 hours
i pg;st;ciésmg,;thg time-of-peak effect), and Days 8 and 15. At study termination, 5
animals/sex/group were perfused in situ for neuropathological examination. The brain and
peripheral nervous system tissues collected from the perfused animals in the control and 2000
mg/kg/day groups were subjected to histopathological evaluation. Positive control data were
provided. :
No compound-related effects on mortality, body weight, body weight gain, FOB, or gross
pathology were observed at any dose in either sex. The only clinical sign noted was perineal
fecal staining in several treated animals. On day 1 there was decreased total session motor
activity in comparison to controls in all male groups (-25% to -31%) and all female treatment
groups (-20% to -35%). Degeneration of an individual nerve fiber with myelin ovoid formation
was seen in the proximal sciatic nerve of one male in the 2000 mg/kg group and in the tibial
nerve of two males in this dose group. These lesions were similar to those seen in a subchronic
neuropathology study with mancozeb and are attributed to treatment.

The LOAEL is 500 mg/kg/day, the lowest dose tested, based on decreased motor activity
on day 1 in males and females. The NOAEL was not determined. This study is classified
acceptable/guideline and satisfies the guideline requirement for an acute neurotoxicity study n
rats (870.6200a; OECD 424).
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nerve of two males in this dose group. These lesions were similar to those seen in a subchronic
neuropathology study with mancozeb and are attributed to treatment.

The LOAEL is 500 mg/kg/day, the lowest dose tested, based on decreased motor activity on
day 1 in males and females. The NOAEL was not determined. This study is classified

acceptable/guideline and satisfies the guideline requirement for an acute neurotoxicity study in
rats (870.6200a; OECD 424).

COMPLIANCE: Signed and dated Data Confidentiality, GLP Compliance, Flagging, and
Quality Assurance statements were provided.
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FOB incidence scores were statistically analyzed by a z-test of proportions comparing each
treated group to the control group. There were 16 mandatory graded observations, leading to a
large number of z-tests which include the factors of sex, severity level, time point, and dose level
comparisons.

Means and standard deviations were calculated for all continuous data, and homogeneity of
variance was evaluated with the Bartlett’s test (@ = 0.01). Body weights, rectal temperature,
forelimb grip performance, hindlimb grip performance, landing foot splay and motor activity
were analyzed by a factorial repeated-measures design, the multivariate approach, with factors of
sex and treatment and the repeated factor of time. Motor activity also had the repeated factor of
epoch (within time) in the model. The inclusion of pre-exposure data in the analysis made
relevant only the analyses that included factors of both treatment and time since the treatment-by-
time interaction assessed the true effect of treatment. The primary interactions examined at o =
0.05 were:

Treatment x Time — A significant p value indicates that, taken together, both males and females
were affected by treatment at some time point.

Treatment X Time X Sex — A significant p value indicates that treatment effects were different
between males and females at some time point.

Treatment X Time X Epoch (motor activity only) — A significant p value indicates that the within-
session distribution of motor activity counts was affected by treatment at some time.

The statistical significance of the treatment-by-time-by-sex interaction was examined first. If
significant, the analysis was repeated separately for each sex. The treatment-by-time interaction
and the treatment-by-time-by-epoch interaction were examined next. If either was significant,
linear contrasts were calculated to determine which treatment groups were different from the
control group. The comparison-wise error rate was set to a = 0.02 to correct for multiple
comparisons to the control. The Pillai Trace statistic was used to evaluate statistical significance.
In the case of statistically significant linear contrasts, subsequent analyses may have been
conducted to identify which time interval was different.

Assuming that the continuous data were normally distributed, the statistical methods were
considered appropriate.

C. METHODS / OBSERVATIONS
1. Mortality and clinical observations: Animals were observed at least once daily for clinical

signs of toxicity and at least twice daily for morbidity, mortality, and availability of food and
water. Detailed physical examinations outside the home-cage were performed on Days 2-4.

2. Ophthalmoescopic examination: The eyes of all animals were examined prior to exposure.

3. Body weight: Animals were weighed as part of the FOB, during pre-exposure, on the day of
dosing (Day 1), and on Days 8 and 15. An additional measurement was taken on Day 2 to aid
in characterization of acute effects. Day 2 body weights were on non-fasted animals and
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Fore- and hindlimb grip strength were measured (g) using a Chatillon electronic strain gauge
(Greensboro, NC); the average value from 3 trials was used for statistical analysis. Landing
foot splay was measured by applying ink to the outermost toes on the hind feet of the animal
and dropping the animal from a height of 30 cm. The distance from center-to-center of the
ink marks, for each trial, was measured {cm) and the average of the 3 splay values was used
for statistical analysis. Rectal temperature was measured by carefully placing a Physitemp
rectal thermistor (Clifton, NJ) approximately 4 cm into the rectum for approximately 10
seconds. Temperature was then recorded. The thermistor was validated at 37°C before and
after the study.

b. Locomotor activity: Locomotor activity was evaluated pre-exposure (baseline), at Day 1 (5
hours post-dosing, time-of-peak effect), and Days 8 and 15. An automated system was used
for motor activity data collection. No entry into the test room was allowed during the testing
period. Each test session consisted of six 8-minute epochs, totaling 48 minutes of testing per
animal per test session. Activity counts for each epoch were recorded. Rats were allocated to
the motor activity cages in such a way that the counterbalancing of treatment groups and
sexes across cages and test times was maximized.

7. Sacrifice and pathology: The animals selected for evaluation of neuropathological effects
(5 rats/sex/dose) were given an intraperitoneal injection of 0.2 mL heparin (10,000 USP/m1.)
per 100 grams body weight approximately 10 minutes prior to perfusion. The animals were
anesthetized (isoflurane) and perfused with 0.05M phosphate buffer containing sodium nitrite
followed by a phosphate-buffered solution of 1.5% glutaraldehyde - 4% formaldehyde. The
remaining 5 rats/sex/dose were euthanized by decapitation following CO, anesthesia and a
standard set of tissues were saved in neutral, phosphate-buffered 10% formalin.

Tissues were examined for gross pathologic alterations by a veterinary pathologist. The
brain, head, spinal column with spinal cord, fore- and hindlimbs, and tail were trimmed to
. remove excessive skin and muscle; muscles from the hindlimbs were reflected to further
expose the nerves. All tissues were immersed in glutaraldehyde/formaldehyde fixative. In
addition, thoracic and abdominal viscera were collected and preserved in glutaraldehyde/
formaldehyde fixative. The following CHECKED (X) tissues were collected.
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compared to controls. The ability of the test system to detect habituation was also
demonstrated. In the neuropathology study, rats were treated with either trimethyltin (7
mg/kg, single gavage), acrylamide (35 mg/kg/day, gavage for 5 days/week for 3 weeks), or
distilled water (gavage for 5 days/week for 3 weeks). In the acrylamide group, very slight to
slight axonal degeneration in the tibial, sural, and peroneal nerves was observed. Lesions
attributed to trimethyltin included degenerative neuronal lesions in the hippocampus and
piriform cortex of the central nervous system, and nerve fiber degeneration in the cervical
and lumbar spinal cord sections, peroneal nerve, and proximal sciatic nerve. The technician’s
ability to properly identify FOB endpoints was demonstrated using rats treated via i.p.
injection with saline (0.15 mL), d-amphetamine sulfate (8 mg/kg), chlorpromazine (4 mg/kg),
or atropine (2 mg/kg) followed 5 minutes later with physiostigmine sulfate (0.75 mg/kg).

The observer was ‘blind’ as to the animal treatment group.

RESULTS

OBSERVATIONS

Clinical signs: The only clinical signs noted were penneal fecal staining in 0/10, 1/10, 2/10,
1/10 males and 0/10, 2/10, 4/10, 3/10 females in the respective dose groups. The study
author suggested that this may have occurred because mancozeb has antifungal properties and
possible antibacterial properties which may have transiently affected the normal flora of the
digestive tract.

Mortality: All animals survived to scheduled sacrifice.

Ophthalmoscopic examinations: There were no preexisting ophthalmoscopic conditions
present in any animal.

BODY WEIGHT AND BODY WEIGHT GAIN: No biologically significant effects on
body weight or body weight gain were observed at any dose {Table 2). It was stated that
statistically significant decreases in body weight were observed in the 1000 and 2000 mg/kg
groups; however, as these decreases were minor (| 2-3%), transient (the magnitude decreased
from Days 8 to 15), and not dose-dependent in the females, these findings were not
considered to be biologically significant. Similarly at 1000 mg/kg and above, minor
decreases in overall (Days 1-15) body weight gains (calculated by the reviewers) were noted
in the males (| 5-8%) and females (|4-11%; not dose dependent). It should be noted that
statistical significance was not denoted in the data tables.
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III. DISCUSSION AND CONCLUSIONS
A. INVESTIGATOR'S CONCLUSIONS:

The Sponsor concluded that a single oral gavage dose of Mancozeb at >1000 mg/kg induced: (i)
perineal fecal soiling in a small number of rats (1-4/dose); (ii) transient decreases in body weight
in both sexes; and (iii) a transient decrease in total session motor activity on Day 1 that was
assoctated with potential systemic toxicity rather than a neurotoxic effect. The NOAEL for
systemic effects is 500 mg/kg. The NOAEL for neurotoxicity is 2000 mg/kg.

B. REVIEWER COMMENTS:

Decreases in total session motor activity occurred on Day 1 in all 3 male and female treatment
groups. The fact that the decreased motor activity was seen on the day of treatment is significant.
The decrease in motor activity did not show a dose-related response, however there was
histopathology of the nervous system at the high dose.

Degeneration of individual nerve fibers with myelin ovoid formation was seen in 3 high-dose
males in this acute study. Although affecting only one nerve in each animal, these lesions were
similar to those seen in the subchronic neuropathology study with mancozeb and are therefore
attributed to treatment. In the subchronic neuropathology study, there was myelin damage to
sciatic and tibial nerves which included myelin ovoid formation at dietary doses equivalent to 50
mg/kg/day and above. Males were more sensitive than females regarding myelinopathy in the
subchronic study as they were in this acute study.

The study author attributed the decreased motor activity to systemic toxicity which included
increased perineal fecal soiling, decreased body weight (-2% to -3% compared to controls), and
decreased rectal temperature (-1% compared to controls). However, these changes were very
minor and not considered toxicologically significant.

The LOAEL is 500 mg/kg/day, the lowest dose tested, based on decreased motor activity on
day 1 in males and females. The NOAEL was not determined.

C. STUDY DEFICIENCIES: The following deficiencies were noted, but do not change the
conclusions of this DER:

e Statistical significance was not shown in the data tables.

* As noted above, results for motor activity emphasized square roots of the actual data
rather than analyzing the actual untransformed data.

* Brain weights were not reported.
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